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ABSTRACT : 

PROBLEM TO BE SOLVED: To form easily a vertical rubber layer as 
an earthing role in a low rolling resistant and low electrically 
conducting tread rubber, by providing an opening part of a 
cylindrical body of a dropping device of an unvulcanized rubber 
composition melt liquid cement, and a knife blade edge of a cutter 
device at an adjacent position of a rotary support body of a tire 
component . 

SOLUTION: In a molding apparatus, a cutter device 6 which is 
freely approachable to and freely separable from a rotary support 
body 2, and a dropping device 8 which is freely approachable to and 
freely separable from the rotary support body 2 are provided. In 
the dropping device 8, a container 9 for storing liquid cement 
wherein an unvulcanized rubber composition dissolves in solvent, 
and a cylindrical body 10 which communicates with an inside of the 
container 9 and extends to a rotary support body 2 side from the 
communicating position, are provided. Further, an edge tip of a 
knife 7 of a cutter device 6 and an opening part of the cylindrical 
body 10 are positioned on the same circumference of a width central 
part of the rotary support body 2. Consequently, a thin vertical 
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layer of a highly electrically conducting unvulcanized rubber 
composition can be formed in an incision over total thickness of a 
laminate of a sheet-like component 4 for low electrically 
conducting tread rubber. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention in a tire manufacturing installation and a tire manufacturing method, 
and the details of a twist. About the manufacturing method of the radial-ply tire containing air using the 
manufacturing installation and this device of the radial-ply tire containing air, by investment of super-low cost 
especially. It is related with the tire manufacturing installation which can form the unvulcanized rubber layer 
of the ultra-thin gauge of one layer in a lengthwise direction into unvulcanized tread rubber, and the tire 
manufacturing method which can provide the tire which fully responds to demand quality and demand 
characteristics using this device, 
[0002] 

[Description of the Prior Art]lt is in the tendency for the demand characteristics of the low rolling-resistance 
nature concerning low-fuel-consumption nature to become strong directly into comparatively large-sized 
radial-ply tires containing air for vehicles, such as comparatively small radial-ply tires containing air for 
vehicles, such as a passenger car, a track, a bus. 

[0003]Substituting silica for the great portion of carbon black used for the tread rubber of the tire as a rubber 
reinforcing agent until now as a leading means to realize this low rolling resistance came to be carried out 
briskly. 

[0004]While the tread rubber which blended carbon black so much is excellent in conductivity, however, the 
tread rubber which blended a lot of silica as an alternative reinforcing agent. The tire provided with the tread 
rubber which conductivity is inferior in and becomes a lot of silica combination as a result cannot fully ground 
the static electricity generated on vehicles, but gives an electroconvulsive shock to a human body, and 
sometimes brings about a spark discharge phenomenon at vehicles. 

[0005]Especially the spark discharge under oil supply of gasoline or a fuel oil is a dangerous phenomenon 
connected with an explosion accident. Although to use the conductive member for a ground in addition to a 
tire was also tried, the requests of the tire with which much fault is and which it combines with low rolling- 
resistance nature and the ground characteristic of static electricity after all are mounting. 
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[0006] 

[Problenn(s) to be Solved by the lnvention]Then, since all the tire components except low conductivity tread 
rubber are high conductivity nnaterials, a means to make high conductivity rubber intervene in low 
conductivity tread rubber is proposed. One of the means of this applies the extrusion unvulcanized tread 
rubber 20 which shows drawing 3^ section at the time of tire molding. 

[0007]The unvulcanized tread rubber 20 shown in drawing 3 consists of the unvulcanized rubber layer De of 
the couple used as unvulcanized rubber layer Ce which serves as cap rubber with the tire after 
vulcanization, unvulcanized rubber layer Be used as base rubber, the unvulcanized rubber layer Ae used as 
tread under cushion rubber, and the patagium side wall rubber of a couple. Since rubber layer Ae-De differs 
in a combination presentation, respectively, it uses equipment for launching provided with four sets of 
extrusion machines for the extrusion of the unvulcanized tread rubber 20. 

[0008]ln the unvulcanized tread rubber 20, the unvulcanized rubber layer Ce for cap rubbers is a rubber 
composition of silica abundant combination, and the unvulcanized rubber layer Be for base rubber is a 
rubber composition of carbon black abundant combination. Vertical rubber layer helium which achieves the 
role of a ground is the same unvulcanized rubber prolonged from the unvulcanized rubber layer Be made 
into high conductivity. Naturally, a high conductivity rubber composition is applied also to the unvulcanized 
rubber layer Ae for tread under cushion rubbers. 

[0009]Base rubber at least does not contribute at all the product tire which applied this unvulcanized tread 
rubber 20 to low rolling-resistance nature. Therefore, even if this kind of tire is excellent in the ground nature 
of static electricity, it becomes insufficient [ low rolling-resistance nature ]. 

[0010]For this fault evasion, vertical rubber layer helium must be made into the unvulcanized rubber which 
becomes an original combination presentation, and the equipment for launching which has five sets of the 
main parts of an extrusion machine must be used after all. However, the equipment for launching which has 
five sets of the main parts of an extrusion machine is very big-ticket in respect of investment cost, in 
addition, a vast space is required, and practicality is missing. 

[0011]Therefore, the invention indicated to claims 1-4 of this invention. Not using equipment for launching, it 
fits in the conventional space in low cost, and aims at providing the tire manufacturing installation and tire 
manufacturing method which can form easily the vertical rubber layer which bears the role of a ground in the 
tread rubber of low conductivity by low rolling-resistance nature. 
[0012] 

[Means for Solving the Problem]ln order to attain the above-mentioned purpose, an invention indicated to 
claim 1 of this invention. In a tire manufacturing installation which has the rotating support which twists and 
molds a member supplied from an unvulcanized feed unit and this feed unit of a tire component, A feed unit 
which supplies an unvulcanized sheet shaped member for tread rubber to rotating support. Regard it as a 
cutter device which can be isolated [ that approach is free and ] freely to rotating support in a hand of cut of 
rotating support, and to rotating support ahead [ of a cutter device ], [ which can be isolated / that approach 
is free and / freely ] Have a dropping device of solution-like cement of an unvulcanized rubber composition. 
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and a cutter device, Have a knife-like tip edge along a hand of cut of rotating support, and a dropping 
device. It is open for free passage in a container and this container of liquefied cement, extend in the 
rotating support side, have a tube-like object provided with an opening at a tip, and an opening of a tube-like 
object, and a knife edge edge of a cutter device. In an adjacent position of rotating support, it is located on 
the same rotary circle circumference of a width center section of rotating support, and is a tire manufacturing 
installation characterized by things. 

[0013]An invention indicated to claim 2 of this invention in order to attain the above-mentioned purpose, . 
Pasted an unvulcanized belt layer member together beforehand using a tire manufacturing installation 
indicated to claim 1. Until it sticks an unvulcanized sheet shaped member for tread rubber which consists of 
a low conductivity rubber composition on rotating rotating support and becomes a predetermined gauge 
from winding and this attachment start between winding. Make a cutter device approach rotating support 
and by a knife edge edge to a sheet shaped member for tread rubber. Cover all the gauges of this member 
and a break which continues along a hand of cut of rotating support is put in, A dropping device which 
accommodates liquefied cement of an unvulcanized high conductivity rubber composition in a container is 
made to approach rotating support simultaneously, Carrying out dropping fullness of the liquefied cement 
succeeding inside of a break of a sheet shaped member for tread rubber, and being accompanied by break 
fullness of liquefied cement from a tube-like object opening of a dropping device. After carrying out winding 
lamination of the sheet shaped member for tread rubber until it becomes a predetermined gauge, and 
forming a vertical section layer of liquefied cement in an inside of this winding layered product, It is a tire 
manufacturing method performing vulcanization molding to an unvulcanized tire which considers it as an 
unvulcanized tread rubber member which terminates attachment of this member and has specified section 
shape, and is provided with this unvulcanized tread rubber member. 

[0014]Like an invention indicated to claim 3 about an invention indicated to claim 2, An unvulcanized low 
conductivity rubber composition which becomes an unvulcanized sheet shaped member for tread rubber 
with tread under cushion rubber in tread rubber of a tire after vulcanization molding, An unvulcanized low 
conductivity rubber composition used as base rubber and an unvulcanized low conductivity rubber 
composition used as cap rubber shall be used for this order. 

[0015]Apart from an invention indicated to claim 3, like an invention indicated to claim 4 about an invention 
indicated to claim 2, An unvulcanized belt layer member on rotating rotating support which was pasted 
together in tread rubber of a tire after vulcanization molding. An unvulcanized low conductivity rubber 
composition which sticks beforehand a sheet shaped member of an unvulcanized high conductivity rubber 
composition used as tread under cushion rubber, and serves as base rubber winding and after that, An 
unvulcanized low conductivity rubber composition used as cap rubber shall be stuck on this order, and a 
break shall be put only into a sheet shaped member of winding and each unvulcanized low conductivity 
rubber composition. 
[0016] 

[Embodiment of the InventionjHereafter, this embodiment of the invention is described based on drawin^^^^^ 
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and drawing 2. Drawing 1 is a side view by the simple illustration of the tire manufacturing installation of this 
invention, and drawing 2 is the deployment sectional view of unvulcanized tread rubber molded on rotating 
support in accordance with the manufacturing method of this invention. 

[0017]The tire manufacturing installation shown in drawing 1 is the molding apparatus 1 which uses various 
kinds of unvulcanized tire components at the process assembled into an unvulcanized tire. The molding 
apparatus 1 has the rotating support 2. The rotating support 2 has the axis of rotation 3, and the axis of 
rotation 3 rotates it to an arrow X direction by the drive of the rotary drive of a graphic display abbreviation 
with the rotating support 2. The rotating support 2 is provided with the following here. 
Only two or more metal cores in which decomposition and an assembly are free are cases. 
In the case of the complex which stuck various kinds of unvulcanized tire components on the circumference 
of an assembly core. 

[0018]The molding apparatus 1 has a feed unit (graphic display abbreviation) of various unvulcanized tire 
components, such as a radial carcass ply member, a belt member, and a tread rubber member. The molding 
apparatus 1 has a feed unit of the unvulcanized sheet shaped member 4 for tread rubber as an 
unvulcanized tread rubber member at least among various unvulcanized tire components. This feed unit is 
stopped to the graphic display of only the guide roller 5 of the sheet shaped member 4 for tread rubber. 
[0019]The molding apparatus 1 has here the cutter device 6 which can be isolated [ that approach is free 
and ] freely to the rotating support 2. The cutter device 6 is provided with the knife 7 to which the edge of a 
blade was turned to the rotating support 2. The cutter device 6 shown in drawing 1 expresses the operating 
status which is approaching to the position which cuts the sheet shaped member 4 for tread rubber 
immediately after the edge of a blade of the knife 7 sticks on the rotating support 2 deeply covering total 
thickness. The cutter device 6 of non-operating status has the structure (graphic display abbreviation) 
evacuated to the position which does not become the hindrance of attachment work or operation of other 
devices. 

[0020]The knife 7 of the cutter device 6 has a tip edge along the hand of cut X of the rotating support 2. It 
suits whether since the sheet shaped member 4 for tread rubber is in an unvulcanized state, the edge of a 
blade of the knife 7 does not need to be a sharp thin blade edge, and they are few in the edge of a blade in 
consideration of a next thing rather, and that it is the cut-off thick blade edge. 

[0021]The molding apparatus 1 has the dropping device 8 which can be isolated [ that approach is free and ] 
freely to the rotating support 2. The dropping device 8 has the function to make the liquefied cement made 
to dissolve an unvulcanized rubber composition in a solvent dropped, and to stop dropping. Therefore, the 
dropping device 8 is provided with the following. 
The container 9 in which liquefied cement is stored. 

The tube-like object 10 which is open for free passage inside the container 9, and is prolonged in the 
rotating support 2 side from a communicating position. 
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[0022]The tube-like object 10 of the dropping device 8 has an opening in the rotating support 2 side. The 
dropping device 8 is seen in the hand of cut X of the rotating support 2, and is located ahead of the cutter 
device 6. The edge of a blade of the knife 7 and the opening of the tube-like object 10 locate details in the 
adjacent position to the rotating support 2 of the cutter device 6 and the dropping device 8, i.e., an operation 
position, on the sanne circumference of the width center section of the rotating support 2 more. 
[0023]lf this molding apparatus 1 is used, the stratum longitudinale tunicae muscularis ventriculi whose 
sheet shaped member 4 for tread rubber of the unvulcanized rubber composition which becomes a different 
combination presentation is thin can be formed in the infeed covering the total thickness of a layered product 
in the center of the layered product of the sheet shaped member 4 for tread rubber. By this, without 
[ therefore ] using equipment for launching, exclude excessive very big-ticket plant-and-equipment 
investment, and because it is simple small, the cutter device 6 and the dropping device 8 under the 
remarkable little amount of an investment. The tire manufacturing installation which forms a desired vertical 
rubber layer into the layered product of the sheet shaped member 4 for tread rubber is realizable. 
[0024]Next, according to drawing 1 and drawing 2 , the tire manufacturing method using the above- 
mentioned molding apparatus 1 is explained. In drawing 1 , various kinds of required unvulcanized tire 
components are beforehand stuck on the rotating support 2 except for the unvulcanized tread rubber 15. If a 
product tire is a radial ply tire, the unvulcanized belt layer member 13 which is the cladding target of the 
unvulcanized tread rubber 15 will also be stuck, and it will be called the rotating support 2 including these. 
Hereafter, the manufacturing method of a radial ply tire is described. 

[0025]As shown in drawing 1, the belt layer member 13 is stuck, and the unvulcanized sheet shaped 
member 4 (henceforth a sheet shaped member) for tread rubber drawn from the feed unit of a graphic 
display abbreviation is stuck and wound on the rotating support 2 which rotates to an arrow X direction. 
[0026]lt is an unvulcanized rubber composition in which the sheet shaped member 4 for tread rubber 
becomes four kinds of mutually different combination of the sheet shaped members 4A, 4B, 4C, and 4D with 
reference to drawing 2. In a product tire, the sheet shaped member 4A serves as tread under cushion rubber 
combined with the code covering rubber of a belt, the sheet shaped member 48 serves as base rubber, and 
the sheet shaped member 4C serves as cap rubber, and the sheet shaped member 4D serves as patagium 
mini side wall rubber. 

[0027]The first sheet shaped member 4A that is stuck first and wound makes good the both sides the case 
of a low conductivity rubber composition, and in the case of a high conductivity rubber composition. Let the 
second sheet shaped member 4B and third sheet shaped member 4C be a low conductivity rubber 
composition. The fourth sheet shaped member 4D makes good either a high conductivity rubber 
composition or a low conductivity rubber composition. 

[0028]When the sheet shaped members 4A-4C are low conductivity rubber compositions, here. The cutter 
device 6 is made to approach in the width middle position of the rotating support 2 rotated between winding 
until the unvulcanized tread rubber 15 serves as a predetermined gauge from the attachment start of the 
sheet shaped members 4A-4C, and a break is put into the sheet shaped members 4A-4C by the tip edge of 
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the knife 7. A break is not put into the sheet shaped member 4D of a couple. A break shall be crossed to all 
the gauges of the sheet shaped members 4A-4C, 

[0029]When the sheet shaped member 4A is a high conductivity rubber composition, break ON ** is omitted. 
However, the sheet shaped members 4B and 40 shall put in a break over all the gauges. With reference to 
dravving 2 a break shall be put into the center region Rc which distributed 1/8 piece (1/8 xW) to the both 
sides of 1/2-piece position OP of the developed width W of the unvulcanized tread rubber 15. This center 
region Rc corresponds in the center of width of the rotating support 2. Hereafter, the case where the sheet 
shaped members 4A-40 are low conductivity rubber compositions is mainly described. 
[0030]Therefore, as the sectional shape of the unvulcanized tread rubber 15 is shown in drawing 2 , when it 
has a crevice in the center region Rc, it makes it the first meaning to put a break into the sheet shaped 
members 4A-40 located in this recessed region. However, even if there are few sheet shaped members 40 
of the couple of the portion used as heights secondarily, on the other hand, a break may be put into a 
portion. 

[0031 ]Now, when forming a break in the sheet shaped members 4A-40, the dropping device 8 is made to 
approach the rotating rotating support 2 simultaneously. That is, you make it located so that the break of the 
sheet shaped members 4A-40 which the opening tip of the tube-like object 10 of the dropping device 8 
sticks and winds may be approached. 

[0032]The valve (graphic display abbreviation) arranged between the container 9 and the tube-like objects 
10 thru/or to tube-like object 10 inside is closed so that the liquefied cement made to dissolve an 
unvulcanized high conductivity rubber composition in a solvent may be accommodated in the container 9 of 
the dropping device 8 and liquefied cement may not leak and come out of the opening of the tube-like object 
10 to it beforehand. 

[0033]The valve of the dropping device 8 is made open, liquefied cement is dropped from the opening of the 
tube-like object 10 succeeding the inside of the break on the same circumference, and liquefied cement is 
made in a break full immediately after forming a break in the sheet shaped members 4A-4C. In order to keep 
liquefied cement from being intermittent within a break, the break needs to have prescribed width. Then, as 
for the tip edge of the knife 7 which forms a break, it is preferred to have slight width sharp rather. 
[0034]Since liquefied cement has hyperviscous character, if it seems that natural dropping is intermittent, it 
will pressurize liquefied cement in the container 9 of the dropping device 8. In this case, the container 9 is 
constituted as a pressure vessel. Although application-of-pressure air is easy and ends as a force means, 
when expecting authenticity further, the container 9 consists of a cylinder and a piston. 
[0035]Thus, as shown in dravving 2, making a break filled with liquefied cement without a crevice, when the 
sheet shaped members 4A-4C or the sheet shaped member 4A is a high conductivity rubber composition, 
winding lamination of the sheet shaped members 4B and 40 is carried out until it becomes a predetermined 
gauge. At the time of the completion of lamination, the high conductivity rubber composition layer E which 
carries out continuation vertical section of the lamination layer sheet-like members 4A-40 or the lamination 
layer sheet-like members 4B and 40 is formed. Then, the sheet shaped member 4D is stuck and wound. 
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and molding is terminated. The high conductivity rubber composition layer E is **** narrow. Drawing 2 shows 
the unvulcanized tread rubber member 15 which has the specified section shape after this end of 
attachment. 

[0036]A sheet shaped member gauge is selected so that a big member level difference may not arise in the 
lamination layer sheet-like members 4A-4D in the unvulcanized tread rubber member 15. Thus, the 
unvulcanized tire molded into the rotating support 2 performs vulcanization molding by a known method, and 
uses it as a product tire. 

[0037]Since the high conductivity rubber composition layer E is formed over 15 s of upper surfaces, and the 
following table side 15b, the unvulcanized tread rubber member 15 in a product tire. The energization nature 
outstanding between rubber [ of a between / high conductivity ] it results [ from a belt ] in a bead part, the 
high conductive rubber layer formed into low conductivity tread rubber can be obtained, and the static 
electricity of vehicles can be grounded effective in a road surface via a high conductive rubber layer. 
[0038]The unvulcanized tread rubber member 15 can demonstrate the low rolling-resistance nature 
excellent in the product tire by using other unvulcanized rubber members except the high conductivity rubber 
composition layer E as a low conductivity rubber composition. However, the unvulcanized rubber member 
4A of a thin gauge can be used as the high conductivity rubber composition of the same combination 
presentation as the code covering rubber of a belt. Since the high conductivity rubber composition layer E is 
**** narrow, it does not have the anxiety accompanied by faults, such as partial wear generating by a 
product tire, either. 

[0039]not using equipment for launching according to this tire manufacturing method, as stated above -- ** 
**** - the radial-ply tire containing air can be manufactured also in the pneumatic tire which is excellent in 
the slight amount of an investment to the both sides of low rolling-resistance nature and the static electricity 
ground characteristic. 
[0040] 

[Effect of the lnvention]According to the invention indicated to claim 1 of this invention, without using 
equipment for launching by slight cost investment. According to the invention which could provide the tire 
manufacturing installation which forms the thin vertical rubber layer which has the desired characteristic in 
an unvulcanized tread rubber member, and was indicated to claims 2-4 of this invention. The tire 
manufacturing method which can obtain the product tire which combines the outstanding low rolling- 
resistance nature and sufficient static electricity ground characteristic can be provided using the device of 
the invention indicated to claim 1. - 

[Translation done.] 
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